Human cell DNA replication is mediated by a discrete multiprotein complex.
A discrete high molecular weight multiprotein complex containing DNA polymerase alpha has been identified by a native Western blotting technique. An enrichment of this complex was seen at each step in its purification. Further purification of this complex by ion-exchange chromatography indicates that the peak of DNA polymerase alpha activity co-purifies with the peak of in vitro SV40 DNA replication activity eluting from the column. The complex has a sedimentation coefficient of 18S in sucrose density gradients. We have designated this complex as the DNA synthesome. We further purified the DNA synthesome by electroeluting this complex from a native polyacrylamide gel. The eluted complex retains in vitro DNA synthetic activity, and by Western blot analysis, contains DNA polymerase delta, proliferating cell nuclear antigen, and replication protein A. Enzymatic analysis of the electroeluted DNA synthesome indicates that the synthesome contains topoisomerase I and II activities, and SDS-PAGE analysis of the electroeluted DNA synthesome revealed the presence of at least 25 major polypeptides with molecular weights ranging from 20 to 240 kDa. Taken together, our evidence suggests that the DNA synthesome may represent the minimal DNA replication unit of the human cell.